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CARBON NANOFIBERS AS A NEURAL BIOMATERIAL 

FIELD OF THE DISCLOSURE 

The present disclosure generally relates to a composition for use as a prosthetic 
biomaterial and an associated method. The present disclosure particularly relates to a prosthetic 
biomaterial method that includes carbon nanofibers and an associated method. 

BACKGROUND OF THE DISCLOSURE 

Biomaterials commonly used in neural prosthetic applications are not designed to 
retain functionality while maintaining compatibility with respect to biological factors at the 
implant/tissue interface. In order to achieve proper cytocompatibility, it is desirable to determine 
the biomaterial surface characteristics that interface optimally with the pertinent neural cell 
types. Achieving similar mechanical properties to native tissue insures limited destruction of 
local cells. Electrical properties are also important to consider for neural implant efficacy to 
mitigate proper transfer or insulation of electrical current. 

DETAILED DESCRIPTION OF THE DISCLOSURE 

While the disclosure is susceptible to various modifications and alternative forms, 
specific embodiments will herein be described in detail. It should be understood, however, that 
there is no intent to limit the disclosure to the particular forms described, but on the contrary, the 
intention is to cover all modifications, equivalents, and alternatives falling within the spirit and 
scope of the disclosure. 

The current disclosure involves the use of carbon nanofibers as more effective 
central and peripheral nervous system biomaterials. Carbon nanofibers are recognized for their 
high electrical conductivity, high strength to weight ratios, and nanometer dimensionality. 
Material formulations contain carbon nanofiber materials and possess properties 
(cytocompatibility, conductivity, and mechanical) that are appropriate for different neural 
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applications in the central and peripheral nervous systems. The designed carbon nanofibers 
decrease function of cells that are involved in scar tissue formation around neural implants. Such 
unwanted scar tissue formation impedes electrical signal transfer and is detrimental to implant 
function. For these reasons, carbon nanofibers limit glial scar tissue formation and enhance 
neuronal functions for the next generation of neural prosthetic implants. 

In particular, carbon-based material constructs that simulate the nanometer 
dimensions of components of the peripheral and central nervous system. Carbon nanofiber 
formulations possess enhanced surface, mechanical and electrical properties necessary to 
increase performance of neural probes, neural bridges, and other central as well as peripheral 
nervous system devices. Carbon-formulation geometry (fiber) and dimension (nanometer) that 
optimize surface mechanical, and electrical properties. These carbon nanofibers decrease glial 
scar tissue encapsulation; a major cause of decreased neural implant function. Current neural 
implant materials frequently fail to make direct contact with nerve and/or neurons due to glial 
scar tissue encapsulation. Carbon nanofibers decrease glial scar tissue formation, and 
accordingly can be utilized in a method that implants a prosthesis which includes carbon 
nanofibers in the body of an animal. 

While the disclosure has been illustrated and described in detail in the foregoing 
description, such an illustration and description is to be considered as exemplary and not 
restrictive in character, it being understood that only the illustrative embodiments have been 
described and that all changes and modifications that come within the spirit of the disclosure are 
desired to be protected. 
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ABSTRACT OF THE DISCLOSURE 



A composition for use as a prosthetic biomaterial and an associated method is 

described. 



